Abstract Liver vascularization is known to present with several different variations. Generally, a normal vascular anatomy is reported in up to 50-80 % of cases. For this reason, a precise preoperative mapping of the hepatic vascularization prior to pancreatic surgery is essential to avoid injuries and subsequent complications. We report here a case of a young patient scheduled for Whipple procedure, who presented an arterial pattern type Michels IV, variation reported in 0.6 to 3 % in the literature. Another interesting particularity of this case was the fact that the right hepatic artery had a prepancreatic course. We think that every surgeon performing hepatopancreatic surgery should have heard of this special and rare situation.
A 37-year-old man with a past medical history of chronic pancreatitis with multiple episodes of acute recurrent pancreatitis was found to have a lesion of the ampulla of Vater. An endoscopic resection failed because the lesion was too large. Considering the size of the lesion, the presence of low-grade dysplastic areas and, most importantly, a long-term high risk of recurrence in a young patient, it was decided to treat the condition by Whipple procedure.
The preoperative assessment included an angio-CT scan to define the anatomic relationships around the lesion. The CT scan identified an aberrant right hepatic artery (aRHA) arising from the superior mesenteric artery and following a prepancreatic route (Fig. 1a, b) . Associated with this variant, an aberrant left hepatic artery arose directly from the left gastric artery (Fig. 1a) .
During surgery, the hepatic pedicle was dissected, the pars flaccida of the omentum open, and a common hepatic artery was found, which was surprisingly not visible on the high-quality CT scan. This artery bifurcated near the hepatic pedicle into two arteries of larger caliber (one was in fact the aRHA) (Fig. 2a) . Without the support of the preoperative imaging, this artery would have been misinterpreted as a large gastroduodenal artery in its normal anatomic position. By clamping the inferior part of the aRHA temporary, a reduced but still preserved blood flow was measured and therefore the artery was preserved. The intervention was continued normally by dissection of the retroportal plane, which was challenging due to the past episodes of pancreatitis. The aRHA was dissected along its whole course and, subsequently, the pancreatic head was liberated and the pancreas transected at the level of the isthmus while sliding the pancreatic parenchyma to the right of the artery. This maneuver freed the posterior part of the pancreas reducing the traction on the artery to a minimum and thus reducing the risks of vascular injury (Fig. 2b) .
Finally, the pancreaticojejunostomy, the choledochojejunostomy, and the gastrojejunostomy could be performed without problems. The postoperative recovery was uneventful.
Discussion
Haller initially described anomalies of the arterial hepatic supply in 1756. 1 In the present case, presenting with an aRHA arising from the superior mesenteric artery and an aberrant left hepatic artery originating from the left gastric artery, the anatomic variant corresponds to a type IV in both Michels and Hiatt classification 2,3 (Fig. 2b) . Additionally, a smallcaliber common hepatic artery was found arising from the celiac trunk and continued with the aRHA. If an aRHA from the superior mesenteric artery is the commonest variation (11 to 21 %), [2] [3] [4] [5] its association with an aberrant left hepatic artery is very rare (0.6 to 3 %) 2,3 and has not been described up to now.
The key point of this case is the high risk of misinterpretation during surgery, which was minimized due to careful preoperative imaging showing the aberrant RHA. This could have been misinterpreted as a large-caliber gastroduodenal artery. Preoperative radiologic examination allows identifying the precise hepatic vascularization for better intraoperative management. 6 Of note, angiography has been replaced by angio-MRI or angio-CT to assess vascularization. 7 In particular, angio-CT is accurate LGA left gastric artery, a LHA aberrant left hepatic artery, P pancreas, a RHA aberrant right hepatic artery, VP portal vein, VC vena cava, SMA superior mesenteric artery to predict resectability of pancreas head tumors in 80 % of cases. 8 The other interesting feature of this case is the prepancreatic course of the aRHA, instead of the classically described retropancreatic and latero-cave course. 5 In the presence of an aRHA, several options are possible for the surgeon, but there is a risk of arterial injury during the dissection if this is not recognized before or during the intervention. One problem is to dissect the artery along its whole course with a risk of vascular injury. Other strategies suggest a simple ligature of the artery if the clamping test shows a satisfactory hepatic vascularization with the use of ultrasonography. 9 There is however a risk of long-term biliary ischemia, or even necrosis of a hepatic segment, or a risk of bile leak on the biliojejunostomy if the vascular supply is due to the aRHA. 7 On the other hand, this risk is still debated. 7 Others propose the reimplantation of the aRHA on the gastroduodenal artery to limit the ischemic risk, but this technique has been claimed to increase the risk of lethal hemorrhage in case of postoperative pancreatic fistula. 
